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doi:10.1016/j.kjms.2011.11.018Abstract The fracture of uncemented, fully porous, coated femoral stems is a rare compli-
cation that develops after primary total hip arthroplasty, and it is even rarer after revision
surgery. To the best of our knowledge, cases of only 10 broken fully coated stems have been
reported. This is the first report on fracture of the VerSys fully bead-coated femoral stem,
which is designed for diaphyseal fixation and for application in revision surgery or when a prox-
imal fixation is not feasible. Between 2000 and 2008, we implanted 41 VerSys fully coated
stems in 40 patients. We present four cases of femoral stem fractures at 23, 31, 40, and 86
months after surgery. The common risk factors for these four patients were inadequate
support for the implant in the proximal femur due to nonunion in this area, a stem diameter
12 mm, and a relatively young age.
Copyright ª 2012, Elsevier Taiwan LLC. All rights reserved.Introduction
Extensively porous-coated femoral stems allow proximal
and distal bony ingrowth with the advantages of obtaining
diaphyseal fixation and better stability than that achieved
by ordinary proximal coated stems. This design is usually
used in cases of inadequate proximal femoral bone stock
and massive bony defect, which are often encountered int of Orthopedics, National
mber 138, Sheng-Li Road,
u.edu.tw (K.-A. Lai).
vier Taiwan LLC. All rights reservrevision surgeries [1,2]. Satisfactory outcomes using these
stems have been reported [1e4].
Fracture of the femoral stem following primary total hip
arthroplasty (THA) and revision THA, although uncommon,
may occur [5e15]. Fracture of an uncemented, extensively
porous-coated femoral stem has rarely been described; we
found that only cases of 10 fractures of fully coated stems
have been reported in the literature. Of the 10 stems, two
were anatomic medullary locking femoral stems (DePuy,
Warsaw, IN, USA) [14], two were Solution stems (DePuy)
[13], and 6 were Echelon revision femoral stems (Smith &
Nephew, Memphis, TN, USA) [13,15].
The VerSys fully coated stem (size, 11e16 mm in diam-
eter; length, 200 mm; Zimmer, Warsaw, IN, USA) is made ofed.
Figure 1. Case 1. A. Loosening of the stem of the right hip,
B. After revision surgery, C. Fracture of the stem.
346 H.-C. Lu et al.cobalt-chromium and molybdenum alloy and is fully coated
with sintered alloy beads for bone on-growth. We retro-
spectively reviewed our experience of using this Zimmer
VerSys femoral stem between 2000 and 2008, and a total of
40 patients (41 hips) were found. The patients included 25
men (25 stems) and 15 women (16 stems) with an average
age of 57 years (range 32e78 years) at the time of surgery
and a mean follow-up of 57.7 months (range 24e89
months). Forty stems were applied in revision surgery, and
only one for a nonunited subtrochanteric fracture. The
diameters of the stems were 11 mm in 14 hips, 12 mm in 11,
13 mm in 6, 14 mm in 6, 15 mm in 2, and 16 mm in 2 hips. All
surgeries were performed by a single senior surgeon
(K.A. Lai). Osteotomy of the proximal femur was carried
out in 19 hips for retrieval of the original stem. The
osteotomy was fixed with cerclage wires without a struc-
tured cortical allograft because of a lack of large block
allografts. The study was approved by our institutional
committee for clinical research. During the follow-up, four
stem fractures developed (9.8%) at 22, 31, 40, and 86
months after surgery.
Case reports
Case 1
The patient was a 52-year-old man (height, 168 cm; body
weight, 70 kg; body mass index, 24.8 kg/m2) who had
undergone primary THA for osteonecrosis of the right
femoral head in 1986. In 2005, aseptic loosening of the
femoral stem developed (Fig. 1A), and he underwent
a revision surgery. Trochanteric osteotomy was performed
to remove the femoral stem. A VerSys fully coated long
femoral stem with a 12-mm diameter was implanted. The
greater trochanter was reattached with cerclage wires, and
morselized allografts were applied around the osteotomy
site (Fig. 1B).
Forty months after the revision, the patient presented
with pain in the right hip at our outpatient clinic. No trauma
history could be recognized. Plain radiographs showed
nonunion of the osteotomy and fracture of the femoral stem
at the junction of the proximal and middle thirds (Fig. 1C).
Case 2
The patient was a 55-year-old woman (height, 155 cm; body
weight, 53 kg; body mass index, 22 kg/m2) who had
undergone open reduction and internal fixation for right
femoral subtrochanteric and acetabular fractures in 2004.
In 2005, she underwent right THA owing to posttraumatic
osteonecrosis of the femoral head and secondary arthritis
(Fig. 2A). A VerSys fully coated long stem with a 12-mm
diameter was used because of nonunion at the proximal
femur (Fig. 2B). Small chips of allograft (2 cm  1 cm, from
a donor in total knee arthroplasty) were applied and fixed
with wires at the tension side of the nonunion. Morselized
allografts were also added.
Thirty-one months after THA, the patient was admitted
to the emergency department for pain in the right hip after
slipping in the bathroom. Plain radiographs showed fracture
of the stem at the junction of the proximal and middlethirds, and nonunion of the subtrochanteric fracture
(Fig. 2C).
Case 3
The patient was a 40-year-old man (height, 176 cm; body
weight, 118 kg; body mass index, 38 kg/m2) who had
Figure 2. Case 2. A. Traumatic arthritis of the right hip with
nonunion of the subtrochanteric fracture, B. Fifteen months
after total hip arthroplasty, C. Fracture of the femoral stem.
Figure 3. Case 3. A. Loosening of the cup and nonunion of
the trochanteric osteotomy, B. After revision surgery, C.
Fracture of the femoral stem.
VerSys long femoral stem fracture 347undergone THA in 1994 for traumatic arthritis of the right
hip. In 2008, a revision surgery was scheduled because of
polyethylene wear and cup loosening. Nonunion of the
trochanteric osteotomy was also noted (Fig. 3A). A trans-
trochanteric approach was made from the nonunion site for
the revision surgery, and an 11-mm diameter VerSys
femoral long stem was implanted. The greater trochanter
was reattached with cerclage wires, and morselized allo-
grafts were added (Fig. 3B).
Twenty-two months after revision surgery, the patient
visited our outpatient clinic with presentation of right hippain. No specific trauma could be identified. Plain radio-
graphs showed that the femoral stem had fractured at the
junction of the proximal and middle thirds and nonunion of
the greater trochanter (Fig. 3C).
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This patient was a 69-year-old man (height, 160 cm; body
weight, 81 kg; body mass index, 31.6 kg/m2) who had
undergone left hip bipolar hemiarthtoplasty for traumatic
femoral neck fracture in 1988. In 1991, bipolar central
migration developed which had been revised with THA. In
2003, progressive left hip soreness developed and plain
radiographs showed aseptic loosening of femoral stem,
polyethylene wear, and local osteopenia over the proximal
femur. Revision surgery was repeated. Trochanteric
osteotomy was performed to remove the femoral stem. A
VerSys fully coated long femoral stem with a 12-mm
diameter was implanted. The greater trochanter was
reattached with cable wires, and morselized allografts
were applied around the osteotomy site (Fig. 4A).
Eighty-six months after the revision, the patient visited
our out-patient clinic with presentation of pain in left hip.
No trauma history could be recognized. Plain radiographs
showed nonunion of the osteotomy and fracture of the
femoral stem at the junction of the proximal and middle
thirds (Fig. 4B).Figure 4. Case 4. A. After revision surgery, B. Fracture of the
femoral stem.Discussion
Fracture of a fully coated long stem is a rarely reported
complication. Soteraeanous et al. reported two fractures
of the extensively coated single-sized cobalt-chrome
anatomic medullary locking femoral stem in 122 hips (1.6%)
[14]. Busch et al. reported five fractures of the stem in
a series of 219 revision procedures (2.3%), in which
cementless, cylindrical, extensively porous-coated, distally
fixed femoral stems were applied, two of which were
Solution stems and three of which were Echelon revision
femoral stems [13]. Landa et al. reported three fractures of
Echelon femoral stems out of 175 hips (1.7%) [15]. To the
best of our knowledge, this is the first report on fractures of
the VerSys fully coated femoral stem. A fracture rate of
9.8% (4/41) in our series is higher than that in the previously
reported series [13e15]. Several risk factors for a fractured
fully coated stem have been proposed. These include
inadequate support for the stem in the proximal femur,
extended trochanteric osteotomy, heavy body weight, and
a stem with a small diameter [15].
In three of our patients, trochanteric osteotomy was
performed and nonunion of the osteotomy was noted. The
other patient had nonunion of the previous fracture in the
proximal femur. Stems fractured around the level of the
nonunion sites. Because of weakening of the proximal bony
support and good fixation of the distal femur after diaph-
yseal bony ingrowth, the junction between the nonunion
site and the well-fixed disphysis acted as a stress riser. With
cyclic bending stresses, fatigue fracture of the femoral
stem ultimately occurred [16]. Busch et al. advised
augmentation of the tension side of the femur with a strut
allograft secured by proximal and distal cables when an
extensive trochanteric osteotomy is required in patients
with poor proximal bone support [13]. However, there was
no usable structured allograft in our bone bank. Only small
chips and morselized allografts were added to the bone
defects and osteotomy sites at the proximal femur.Stems of small diameters are more susceptible to fatigue
fractures [17]. Busch et al. advised avoiding the use of
stems with a diameter of <13.5 mm, particularly in a heavy
patient with extensive proximal femoral bone loss [13]. Of
the four patients in our report, three were fitted with stems
with a diameter of 12 mm and one with a diameter of
11 mm. However, the stem size was primarily determined
by the size of the femoral canal. The stems we applied
matched the diaphyseal canal well in all four patients.
High body weight might be another risk factor [8,9].
Charnley reported that patients with a body weight >88 kg
are at risk of stem fractures [8]. In addition, young age and
high daily activity may cause more cycles of cantilever
bending stress. Three of the four patients in this series
were relative young (40, 52, and 55 years), and only one
VerSys long femoral stem fracture 349had a body weight of >88 kg (118 kg). Although younger age
might imply higher activity level, these four patients all
denied excessive or violent activities after the surgery.
Their jobs are businessman, housewife, mailman, and
retiree, respectively. However, it is the limitation of this
study to prove that these four patients experienced higher
activities than other patients.
The removal of a broken long stem with full coating and
good diaphyseal bone ingrowth is very difficult and needs
special tools [13]. We referred these four patients to
another medical center equipped with the necessary tools.
The common features of the VerSys fully coated stem
and the other reported fractured diaphyseal-fixation stems
are that both are made of cobalt-chromium alloy and fully
coated with alloy beads, although the details of the shape
may differ. We also retrospectively reviewed our experi-
ence of using other distally fixed stems and found 21 hips
(20 patients) in which a titanium stem fully coated with
plasma-sprayed titanium and hydroxyapatite (Restoration;
Osteonic, Mahwah, NJ, USA) were used. Thirteen of them
were implanted by performing a proximal femoral osteot-
omy, and they were followed for 38e126 months (average
96.3 months). There were no cases of broken stem in these
21 hips, although 12 mm and 13 mm diameter stems were
applied in nine and eight patients, respectively. However,
from this small number of patients, we are unable to
conclude that stems made of titanium alloy with plasma
spray are superior to those made of cobalt-chrome alloy
with sintered beads.
More than one of the previously mentioned risk factors
for fracture of the femoral stem (inadequate support for
the implant in the proximal femur, extensive trochanteric
osteotomy, high body weight, and a small-sized stem)
co-existed in our four patients. Although fracture of a fully
coated femoral stem is not a common complication, these
potential risk factors are important for the surgeon to keep
in mind so that the necessary procedures can be taken for
prevention.References
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